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Abstract. According to the literature the protein nutritive value of triticale is higher than that 
of wheat. For this reason, and others, the possibility of using triticale in bakery was investigated. 
The paper analyzes the optimisation of  the wheat-triticale proportion between Turda-2000 
wheat and triticale Titan variety, to improve the quality parameters of the two varieties of bread-
making grain, under the influence agrofond. The two varieties were grown at S.C.D.A. Turda in the 
crop year 2008-2009.  
A good baking quality is associated with a high protein content. Among the technological 
factors affecting the grain protein, the fertilization is the most effective. Also wet gluten content and 
Zelleny index is heavily influenced by fertilization. The hectolitre mass (kg / hl), crude protein (%), 
wet gluten (%) strain index (mm), index of extensibility (mm) Zelleny index (ml) drop index (min), 
were determined as the main indices of the grain quality. 
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INTRODUCTION 
 
Triticale, rye and grain are similar in terms of flour production. Like rye dough the 
triticale dough is different from that of wheat through a series of relatively lower traits of 
bread. The specialised literature shows that tests on protein quality of triticale flour proteins 
proved that the protein reserve is characterized by a relatively high content of glutamine 
(more than 32%) and proline over (12.5%), but also increased amounts of amino acids: lysine, 
methionine, tryptophan.  
In this regard, proteins of triticale, except those of wheat, have a higher biological 
value than proteins of other cereals. Research on milling characteristics and the possibilities of 
obtaining varieties of flour with good baking qualities proved that triticale yield less flour than 
wheat. It was noticed that triticale flour contains less free form glicolipide compared with 
wheat flour, but in triticale flour here was found a larger amount of phospholipid and 
relatively more fatty acids than wheat flour. Because these reasons for getting a good quality 
bread a mix of triticale flour with quality wheat flour is required in the baking process. 
In this paper we study the optimization of wheat-triticale ratio of 2008/2009 harvest, 
so that it may correspond to the bakery quality parameters. Selected varieties have good 
genetic potential and are grown under different conditions regarding agrofond. 
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MATERIALS AND METHODS 
 
The two varieties of cereals, wheat and triticale taken in the studied were cultivation in 2008-
2009 year crop on polifactorial experience to S.C.D.A. Turda. (Institut of Research and Agriculture 
Development-Turda).  
Were tested two types of fertilization N50P50K50 kg/ha at sowing (A1 Factor) and 
N50P50K50 at sowing + N50P30 kg/ha the resumption of vegetation (A2 Factor) under the 
influence of different treatments to crop protection against diseases and pests which is (C 
Factor) whit 4 permissible doses containing combinations of treatments with foliar fertilizers, 
fungicides and insecticides on four major phenological moments during the wheat growing 
season 
 
C 
Factor 
The resumnition on 
vegetation 
Twin step 
And herbicide step fenofaza Bellous fenofaza Flowering fenofaza 
C1 ÎF + IS ÎF ÎF+FG+IS ÎF+FG+IS 
C2 - ÎF+IS ÎF+FG+IS ÎF+FG+IS 
C3 - ÎF+IS - ÎF+FG+IS 
C4 ÎF + IS ÎF+IS - ÎF+FG+IS 
ÎF – foliar fertilizers; FG – fungicides; IS – insecticides. 
 
The sample of experience is a mixture in different rates of wheat and triticale that has 
not applied treatment and represent pure Turda 2000 variety and Titan variety. 
Sampling was made according to the STAS Sampling SR EN ISO 24333 and physico-
chemical quality analysis were conducted in the Food Quality Control laboratory, from 
USAMV Cluj-Napoca, V TPPA departament. 
The following grain quality parameters were determined: moisture (%), hectoliter 
mass (Kg/hl), protein content (%), wet gluten(%), deformation number (mm), falling number 
(sec), index of expansion (IE cm), Zelleny (ml) 
 
RESULTS AND DISCUSSION 
 
Although the main purpose of triticale grain is to be used in animal nutrition, 
laboratory tests have shown that it can be used in baking (in human nutrition) by optimizing 
the wheat-triticale to improve quality parameters. Analyzing the quality indices of each 
variety have studied it was found that triticale Titan variety has lower quality features of 
wheat variety Turda in 2000, which is one of the best wheat varieties in terms of quality of 
bread. 
For optimizing the wheat-triticale proportion we first analyzed each variety under the 
influence of agrofond. As can be seen in tables (Tab. 1 and 2) the results from the two 
varieties from 2008-2009 year crop shows that the quality indices of the both varieties are 
higher where it experienced the second variant of fertilization (A2) N50P50K50 at sowing + 
N50P30 kg/ha the resumption of vegetation (A2 Factor).That is one of the reason for I chose the 
containing factor A2 in order to establish the optimum proportion wheat- triticale (Tab. 3) 
Tab. 1 
The parameters quality of wheat Turda 2000 variety 
 
No. Variants CS (%) UR (%) MH (Kg/hl) GU (%) Prot. (%) Zll (ml) FN (sec) 
1. BLANK 0.9 12,1 78,6 25,4 11,5 34,6 186 
2. A1B1C1 1,60 14,1 77 33,5 14,6 56,0 219 
3. A1B1C2 1,20 13,4 76,3 31,7 13,9 55,6 266 
4. A1B1C3 1,52 13,8 78,1 31,9 14,0 55,2 84 
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5. A1B1C4 1,98 14,0 78,5 31,7 13,7 53,5 265 
6. A2B1C1 1,68 14,2 77,1 39,7 16,9 65,3 174 
7. A2B1C2 1,91 13,8 74,4 40,9 17,3 66,7 66 
8. A2B1C3 1,75 14,1 77,4 36,5 16,0 63,4 134 
9. A2B1C4 1,61 13,6 77,0 37,7 16,0 62,6 271 
 
Tab. 2 
The parameters quality of triticale Titan variety 
 
No. 
crt. Variants 
CS 
% 
UR 
% 
MH 
Kg/hl 
GU 
% 
Prot. 
(%) 
Zll 
ml 
FN 
sec 
1. BLANK 0.70 11,4 74,1 16,7 8,9 31.9 65 
2. A1B2C1 0.96 13.6 76.5 26.8 12,1 50.6 67 
3. A1B2C2 0.79 13.6 75.9 27.3 12,0 50.1 66 
4. A1B2C3 0.71 13.5 77,3 28.1 12,1 51.0 69 
5. A1B2C4 1,27 13,5 76,5 30,0 13,3 54,6 60 
6. A2B2C1 0.87 13.6 75.8 33.3 14,5 63.0 60 
7. A2B2C2 0.73 13.6 75.4 34.2 14,3 63.1 60 
8. A2B2C3 0.54 13.9 77.0 31.9 13,6 58.1 68 
9. A2B2C4 1.03 13.7 76.4 29.2 12,7 53.2 60 
 
Tab. 3 
Optimizing the wheat/triticale ratio 
 
Mixed variants 
Turda 2000(B1)-Titan (B2) 
Procent 
amestec (%) 
MH 
(Kg/hl) 
P 
(%) 
GU 
(%) 
ID 
(mm) 
IE 
(mm) 
Zll 
(ml) 
FN 
(sec) 
BLANK 
Turda 2000 (B1)-Titan (B2) 
50:50 76,53 10,80 21,21 3 28 32.25 119 
70:30 77,61 11,15 22,91 4 26 33,65 126 
A2B1C1+A2B2C1 50:50 77,25 15,60 33,70 5 21 59,20 117 70:30 77,91 16,41 34,29 6 19 59,91 145 
A2B1C2+A2B2C2 50:50 75,90 15,82 35,68 6 20 57,50 63 70:30 76,12 16,53 36,33 7 18 58,75 69 
A2B1C3+A2B2C3 50:50 77,93 14,81 31,67 4 23 55,80 98 70:30 78,26 15,46 32,35 5 18 56,61 110 
A2B1C4+A2B2C4 50:50 77,81 14,20 31,29 5 22 52,50 180 70:30 78,10 15,14 32,02 6 19 54,25 220 
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                         Fig. 1. Hectoliter content                  Fig. 2. Gluten content 
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Fig. 3. Protein content   Fig. 4. Zelleny content 
 
Test weight or hectolitre mass value is considered very good if it exceeds 78 kg / hl, 
good if between 75 - 78 kg / hl and satisfactory if found between 70 - 75 kg / hl. As can be 
seen in Table 3, the MH is considered good compared to 70%: 30% for wheat- triticale 
respectively 3 and 4 variants. Variants 1 and 2 have a good hectolitre mass values between 
75.90 kg / hl. and 77.93 kg / hl 
The protein substances is the most important component of grain, in terms of nutrition 
and panificable features of wheat. The protein content of wheat grains is very high, ranging 
between 8 - 24% under the conditions of our country. All mixtures made fall into this range 
with values between 14.81% in variant 3 where the ratio is 50:50 and 16.53% in version 2 
where the ratio is 70:30% wheat: triticale. 
The wet gluten arrange wheat in class of very good quality, if its value exceeds 26%, 
class quality between 24 - 26% and satisfactory 22%. From this point of view, all variants are 
considered high quality for the bakery; the highest value recorded a variant 2 in 70:30% 
wheat-triticale ratio with gluten value of 36.33% 
Deformation index of wet gluten for very good wheat quality  is between 5 - 10 mm. 
From the analysis carried noted that all four variants, only variant 3 with a ratio of 50:50% 
wheat-triticale not fall within these limits. 
The extending index of wheat gluten is arranging in quality classes referring to 
obtained flour. Thus the extension index for very good bakery  flour have values betwen 15-
20 cm, good flour for bread beatwen 20 - 35 m and satisfactory flour values betwen 35 - 45 
cm, and at higher values than 45 cm is weak flour for bread. Variants that are in proportion of 
50:50% wheat-triticale are considered good for bakery compared to proportion 70:30% wheat- 
triticale are very good for bakery in terms of the index extension. 
Zelleny index characterized the flour in this way flour with very good values ≥ 60 
flour smooth with values between 59-40, average flour (satisfactory) with values between 39-
20 and flour with low values ≤ 20. From this point of view all variants are satisfactory to the 
bakery. 
Index of falling (FN - Falling number) characterizing the activity of starch from wheat, 
given by the alpha-amylase activity, which affect the quality of wheat used for bread. Optimal 
value for panifations wheat falls between 180 - 260 sec.Grain with FN values over 300 sec. 
are satisfactory, while those with values below 160 sec. have an unsatisfactory panificable 
value. Under this view only the variant 4 in ratio of 70:30% wheat-triticale is considered 
optimal for bread. 
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As can be seen from Tab. 3 and Fig. the lower qualitative indicators can be found in 
blank (unfertilized-unherbicides) experimental variants are in higher values compared to the 
blank. 
 
CONCLUSIONS 
 
Wet gluten quality indices, crude protein, Zelleni index are strongly influenced by 
nitrogen fertilization. 
Optimal ratio weat-triticale is found in variants where the percentage Turda 2000:Titan 
is the 70:30%because the richer in gluten predominates. 
Option 4 (A2B1C6 + A2B2C6) in 70: 30% proportion triticale and wheat is the one 
that reaches the highest values of quality indices and proves to be a valuable blend for bakery 
industry.  
In terms of agrofond influence on wet gluten content, it has increased correspondingly 
with increasing doses of nitrogen applied as follows: for wheat on agrofond (A1) N50P50K50 
was recorded average wet gluten content by 32.2% compared with agrofond (A2) N50P50K50 + 
N50P30 an average wet gluten content by 38.7% and for triticale on agrofond (A1) to an 
average of 28.05% and the agrofond (A2) has registered an average of 32.15 %. 
For this reason, in order to establish the optimum ratio wheat-triticale, they chose the 
variants where the second option of fertilization (A2) N50P50K50 was experienced at sowing + 
N50P30 kg / ha to the vegetation resuming in the spring. 
To obtain a good quality bread (leavened with uniform porosity, good appearance) is 
required in the baking process of triticale flour is mixed with flour quality in proportion of 30: 
70%. 
 
Acknowledgments. The authors thank Agricultural Research Center (S.C.D.A.) Turda 
group, especially Professor Has I. for all support to make this work. 
 
REFERENCES 
 
1. Birou, A., S. Muste, S. Man, C. Muresan and R. Kadar. (2009). Preliminary Research on 
Triticale Recovery in Bakery. Bulletin UASVM Agriculture. 66 (2). 
2. Bordei, Despina et al. (2000). Quality control in food industry. Ed. Academica. Galati. 
3. Bordei, Despina, Foyini Teodorescu and Maria Toma. (2000). Bakery science and tehnology. 
Ed. AGIR. Bucharest. 
4. Bordei, Despina and R. Burlac. (1998). Technology and quality control in bakery industry – 
practical laboratory. 
5. Borlan, Z. et al. (1994). Fertilitatea şi fertilizarea solurilor. Ed. Ceres. Bucureşti. 
6. Chen, C. H. and W. Bushuk. (1970). Natures of proteines în Triticale and its parental species. 
Solubility characteristics and amino acid composition of endosperm proteins. Canad. J. 
7. Lorenz, K.., J. Welsh, R. Normann, and J. Maga. (1972). Comparative mixing and baking 
properties of wheat and triticale flours. Colorado State University. Fort Collins Vol.49. 
8. Man, S., S. Muste, C. Modoran, A. Birou, A. Pop and R. Kadar. (2009). Quality Studies of 
Wheat Romanian Varieties from N-V of Transilvania. Bulletin UASVM Agriculture. 66 (2). 
9. Modoran, Constanta. (2002). Study on the way that ecological and technological factors 
influence the wheat baking qualities. PhD thesis. USAMV Library. Cluj-Napoca. 
10. Muntean, L. S. et al. (2008). Fitotehnie. Ed. AcademicPres. Cluj-Napoca . 
11. Muste, Sevastiţa. (2008). Vegetable raw materials in food industry. Ed. AcademicPres. Cluj-
Napoca. 
191 
12. Urau, A. M. and B. D. Jenkins. (1964). Investigation on sintetic cereal species. Milling, 
baking and some compositional characteristics of some triticale and parental species. Cereal Chem 
Vol. 41. 
13. Vasilichia, Tudose Sinescu. (2010). Cercetari ecologice asupra culturilor de triticosecale. 
PhD thesis. Ed. Online. Semanatorul. Facultatea de Stiinte Profilul Biologie Pitesti. 
14. *** http://www.agricultor.ro/article/34722/Triticale/8. 
